Introduction
The syndrome of painful intermittent muscle spasms, alopecia and diarrhea (1, 2) or "Satoyoshi' s syndrome" (3, 4) is a rare disorder. Amenorrheaand skeletal abnormalities mimicking skeletal dysplasia and growth retardation are frequently seen (2) . The onset of the disease ranges between 5 and 19 years of age in the majority of cases with a meanof 10.9 years. However, adult onset of this syndrome has occasionally been reported (5, 6), and we have encountered a 65-year-old woman with this syndrome of adult onset. Here, we discuss whether the clinical features of Satoyoshi's syndrome differ between the adult onset type and the classical pediatric cases.
Case Report
A 65-year-old Japanese womanwas admitted to the Toho University Ohashi Hospital with the chief complaints of intermittent muscle spasm in the lower extremities. Family history was unremarkable. Birth and development had been normal. At age 3 1 years she had the first episode of painful muscle spasm in the lower extremities. Attacks of muscle spasm usually lasted for a few minutes but recurred. These attacks occurred several times a month. Muscle spasmspread up to the abdominal muscles. At age 43 she noted frontal baldness which disappeared in the following year. At age 46 she developed painful muscle spasms of the whole body when she was swimmingin the sea. At age 50, the attacks of muscle spasm gradually decreased in frequency. At 60 years of age she noticed loss of eyebrowsand hair loss in the occipital region of the scalp. About the same time, the painful muscle spasms in the lower extremities increased in frequency and severity. These attacks gradually decreased in frequency at age 64 without treatment. However, alopecia and hair loss in the eyebrows and axilla became apparent and she was admitted to the hospital on May 9, 1995. She had had frequent loose stools since 30 years of age and irregular menstruation since 35 years of age with amenorrhea at the age of45 years. On examination, she was a well nourished female 149.5 cm in height and 45.1 kg in weight. There was marked loss of hair in the occipital region of the scalp ( Fig. 1 ) and pubic hair was scant. Vital signs were normal, including a blood pressure of 130/80 mmHg.Neurological examination revealed normal mental state and speech. Cranial nerves were intact. There was no weaknessor atrophy in the upper and lower extremities. Deep tendon reflexes were slightly hypoactive, and there were no pathological reflexes. There was neither myotoniaor cerebellar sign. Painful muscle spasms in the bilateral quadriceps muscles, anterior tibial muscles and gastrocnemius muscles could be easily induced by heavy exercise. Sensory system was intact.
Results of laboratory studies are listed in Table 1 . Abnormal values included low serum triglyceride, elevated serum creatine kinase and low serum la, 25-(OH)2 vitamin D. Chest and The age of onset ranges from 5 to 19 years in the majority of cases except for three adult cases. Amongall 37 reported cases the mean age of onset was 10.9 years (1) (2) (3) terol levels were frequently observed. A flat oral glucose tolerance curve was a constant finding and may be indicative of malabsorption (1, 2) . Serum electrolytes were within the normal range. Serum creatine kinase was usually elevated during or after severe attacks of musclespasms.Endocrinological studies revealed abnormal estrogens, gonadotropin or abnormal gonadotropin stress test in a few cases (1) . Decreased urinary excretion of 17-KS and 17-OHCS, and poor responses ofsteroids to ACTHloading test were found infrequently (2, 3) .
Constant endocrine abnormalities were amenorrhea and hypoplasia of the uterus in all female patients (4). Thyroid and parathyroid functions were normal. The most striking radiological findings were multiple skeletal changes including metaphyseal lesions, slipping ofepiphyses, cystic lesions, acroosteolysis, osteoarthropathy and others (1 8, 19) . Patients who developed this syndrome before the age of 12 years had skeletal abnormalities and growth retardation. The present patient, a 65-year-old woman,had low serum protein and triglyceride levels as reported in the previous cases. Endocrinological studies revealed no abnormalities except for irregular menstruation since 35 and amenorrhea from age 45. Skeletal abnormalities were not demonstrated. The severity of her muscle spasms, alopecia and malabsorption were not severe and the course was prolonged and fluctuated over 34 years of periodic remissions. Coadministration of corticosteroid and dantrolene sodium ameliorated her muscle spasm and alopecia markedly. These treatments normalized serum total protein, triglyceride and creatine kinase levels. Treatment with dantrolene sodium (2, 1 1) or corticosteroids has been beneficial for muscle spasm, alopecia or amenorrhea in the recent cases (9, 13). These findings support that the present patient may be diagnosed as Satoyoshi's syndrome. The course and progress in our patient were quite different from the classic pediatric cases. The other adult onset cases were a 39-year-old woman(6) and a 45-yearold male (5), respectively. Both patients developed muscle cramp attacks at 36 years of age, and they had slowly progressive muscle cramps, alopecia universalis and severe diarrhea. The severity of muscle spasms, alopecia and diarrhea are variable but these main features of the clinical syndrome were present in all adult cases (Table 2 ). In case 1 reportedby Tajima et al (6), there was hypertrophy in the gastrocnemius muscles. In case 2 of Merello et al (5), hair loss over the whole body occurred within 6 months and he had severe generalized muscle spasms. Thus, the degree of the severity of muscle spasms, alopecia or diarrhea varied amongthree adult onset cases.
The cause or pathogenesis of this syndrome remains unknown. Absence of familial occurrences and frequent association with autoimmune disorders, such as myasthenia gravis (3, 12) , idiopathic thrombocytopenia (13) or nephritis (personal communication from K. Saito, Toho University), suggest the possibility of an autoimmunemechanism. However, there is no direct evidence to support an autoimmune hypothesis even though corticosteroid therapy improves the symptoms. This paper confirms the occurrence of Satoyoshi's syndrome in adults. The clinical features of three cases with this syndrome of adult onset are similar to those of the pediatric cases except for the absence of skeletal abnormalities. However, the hallmarks of the present patient were the long-term and fluctuating course of muscle spasm, alopecia and diarrhea with periodic remissions. This course differed markedly from the other patients of adult onset (5, 6). Thus, the severity of this syndrome is variable in the adult onset cases, and this diagnosis should be considered in adults with various and unexplained musclespasms.
